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Introduction 
 Gilthead sea bream (Sparus aurata) and European 
seabass (Dicentrarchus labrax) are the main species 
currently farmed on a large scale in South Europe.  
 Total aquaculture production of sea bream and sea 
bass in Europe: 339,724 tons in 2017  (FAO, 2018; 
FEAP, 2018) 
 First-sale value of the sea bream and sea bass 
Mediterranean aquaculture: 1,814 million Euros 
(FAO, 2018; FEAP, 2018)  
 The main producers countries in West Europe were 
Spain, Italy and France 
How climate change will affect seabream 
and seabass culture in Western 
Mediterranean and Atlantic coast of 
Southern Europe and how should  fish 
farms adapt to ocean warming?  
Main Findings & Results 
T1.1 
• Model of 
environmental 
conditions. PML 
WP3                             
Biological 
consequences 
• T3.1. Direct effects. 
UHAM, IEO 
WP3                               
Biological 
consequences 
• T3.2 Indirect effects. 
IPMA 
T3.3  




Economic consequences  
• Typical farm aproach. TI-SF 
• Updated a global fishmeal 
and fish oil model. PML 
WP5 
• Bow-Tie. UHULL 
T1.1 
• Model of 
environmental 
conditions. Susan Key 
WP3                             
Biological 
consequences 
• T3.1. Direct effects. 
Marta Moyano, 
Virginia Martín 
WP3                               
Biological 
consequences 
• T3.2 Indirect effects. 
Antonio Marques 
T3.3  





Economic consequences  
• Typical farm aproach. 
Cornelia Kreis 
• Updated a global fishmeal 
and fish oil model. Eleni 
Papathanosopoulou 
WP5 
• Bow-Tie. Katie Smith 
Main Findings & Results 
 
 Modelled  of environm enta l conditions and  p rojected  change  unde r 
d iffe ren t scenarios in  West Medite rranean  and  Sou th  Atlan tic (PML) 
Figure 2 Projected changes in sea surface temperature for Western Mediterranean/Atlantic coasts of Southern Europe.  
Mean temperatures for mid and end-century under RCP 8.5 (a) and RCP 4.5 (b). (c) Annual mean for the same region.  
“World market scenario” “Global sustainability scenario” 
(a) (b) (c)
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Collected existing data on CC 
(UHAM, DTU, HCMR, IEO, IPMA, DLO, IMR, INCDDD, CSIC, ICR) 
•Data-reviews on direct and indirect effects on seabream and seabass 
production.  
•A meta-analytical approach to analyze quantitatively the collected data.  
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Main Findings & Results 
Combined effect of 
temperature and feed 
restriction on growth, 
survival and stress 
biomarkers of farmed 
seabream juveniles (IEO) 
Estimation of critical 
thermal limits (CT) in 
seabream and seabass 
larvae and early juveniles  
(UHAM) 
Impact of toxic algal 




Effect of acidification 
on Fish-jellyfish 
interactions (IPMA) 
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Mortalities rates are 
not significantly 
affected by 
temperature, pH or 
feed restriction  
Seawater warming 
promote increased 
growth and intake 
regardless of the food 
restriction 
Seawater warming may 
promote toxin 
accumulation in fish 
during HABs 
Acidification conditions 
result in a higher 
vulnerability of bream 
to jellyfish predation. 
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Ind ividua l growth  m ode l (WinFish) and  Popula tion  m ode l (FARM m ode l) 
we re  deve loped  for seabream   
FARM m ode lling re su lts  for the  typ ica l sea  b ream  farm  in  Weste rn  
Medite rranean  (Spain) unde r clim ate  change  scenarios 
Range of FARM outputs for the typical sea bream 
farm in the Western Med under the different 
climate change scenarios. Blue and orange lines 
represent the minimum and maximum simulation 
values for the low-emission scenario and yellow 
areas represent the spread of simulation values for 
the high-emission scenario. LW: live weight; DO: 
dissolved oxygen. 
 Growth and profit are always 
greater under the low emission 
scenario, although they tend to 
converge with time 
 Under both emission scenarios 
the feeding efficiency of sea 
bream diminishes as climate 
change progresses (Feed 
Conversion Rate increases).  
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Main Findings & Results 
Figure 5. Stacked plot of cost and returns of typical Spanish seabass farm (ES-BSS-1224) 
in 2016 (left) and relative changes in profitability (returns against costs) in the year 2050 
under the CERES scenarios World Market = WM, National Enterprise = NE, Global 
Sustainability = GS, Local Stewardship = LS compared to today (right). Error bars indicate 
95% upper and lower probability ranges from Monte Carlo simulation results. Grey lines 
indicate higher or lower profitability compared to 2016. 
Typical sea bass farm from Canary 
Islands (ES-BSS-1224):  
•Annual production 1224 tons 
•Main cost factors  
- feed costs 61.67%  
- stocking costs 18.13% 
- labour costs 9.16%.  
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 Simplify certain administrative 
procedures. Regula tions and  
adm inistra tive  procedures appropria te  to  
the  possib le  adapta tion  m easures of the  
facilitie s. 
 Dive rsifica tion  of specie s. Deve lopm ent 
of techniques for rearing and  production  
of the  new specie s for aquaculture  
including prom otion  of the  use  of na tive  
specie s. 
 Prope r p lanning and  m anagem ent of 
aquaculture  site s. Facility designs to  
m inim ize  m assive  leaks. 
 Contro l d iseases.  Im plem enting seve re  
b iosecurity program s. 
Main  Find ings & Resu lts 
Main recommendations 
Stakeholder Engagement  
 Large  corpora tions do  not provide  any 
inform ation  about the ir activity  
 Sm all fish  fa rm s were  m ore  collabora tive . 
They are  m ore  conce rned  about looking 
for practica l so lu tions to  the  day to  day 
problem s. 
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